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Abstract

The current agro-industrial model faces several problems today, both globally
and regionally. To ensure a sufficient supply of healthy and nutritious food for the
growing world population, agriculture will need to use the soil properly, use less oil,
less water and less nitrogen. To understand the need to move toward a new paradigm,
new approaches, criteria and ways of understanding reality from a multidimensional
and ethical perspective are required. The present work aims to consolidate innovative
learning processes with the purpose of strengthening capacities in university students
that allow them to debate, establish agreement and propose solutions to agricultural
production systems. At Comahue National University, a study was conducted with a
population of students studying agroecology in 2014-2016. The students were divided
into groups of four. Each group was assigned a regional productive unit (PU) to carry
out field work using the sustainability indicators technique. From the results obtained,
each group proposed suitable management alternatives to increase sustainability in
the PU’s. At the end of the project work, students were able to define the problems in
each PU, propose and discuss diverse hypotheses, and propose different management
alternatives, taking into account the critical points detected in the agroecosystems
analyzed. Students showed high levels of motivation, interaction with stakeholders and
solved specific agronomic problems, based on agroecology as an alternative response
to industrial agriculture.
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INTRODUCTION

Agroecology is a new field of knowledge: a scientific discipline that brings together,
synthesizes and applies knowledge of agronomy, ecology, sociology, ethnobotany and other
related sciences, with a holistic, systemic approach and a strong ethical component. It
generates knowledge, validates and applies appropriate strategies to design, manage and
evaluate sustainable agroecosystems (Dussi et al., 2014, 2015, Dussi and Flores, 2018; Flores
etal, 2010, 2011).

The agro-industrial model faces several problems today, both globally and regionally.
Hence there is an urgent need to promote a new agricultural paradigm that will facilitate the
production of a sufficient quantity of healthy and nutritious food for a growing population, in
a context of socio-economic vulnerability and climate change. It is not a viable option to
continue with the current system thatis very resource demanding, non-sustainable and which
fails to reflect environmental externalities (Altieri, 2009).

To understand the need to move to a new paradigm, it is essential to provide
comprehensive training to professionals in the agricultural and related sciences, in new
alternative approaches, criteria and ways of understanding reality from an ethical and
multidimensional perspective. Agriculture must prioritize medium and long-term strategies
in relation to ecological, social, political and cultural aspects that promote sustainable
agriculture (Zon et al,, 2011; Dussi et al., 2014, 2015; Dussi and Flores, 2018). Through the
study of real life cases, using a participatory methodology and systemic analysis, university
students can generate new questions and new solutions (Dussi et al., 2011).

The present work aims to consolidate innovative learning processes with the purpose
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of strengthening capacities in university students that allow them to debate, establish
agreement and propose solutions to agricultural production problems.

MATERIALS AND METHODS

Through the Department of Agricultural Sciences at Comahue National University,
Patagonia, Argentina, the population of agroecology students in the years 2014-2016 were
placed into groups of four students. The teaching team then assigned these groups to a
regional productive unit (PU) placed in different localities along a 100 km transect of Alto
Valle region of Northern Patagonia (Figure 1).
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Figure 1. Geographic location (39° LS) of the productive units assigned to the students, to
carry out the fieldwork of the subject Agroecology, Department of Agricultural
Sciences, Comahue National University, Patagonia, Argentina, during the years
2014, 2015 and 2016. A. Conventional vegetable production (Centenario); B.
Conventional vegetable production (Contralmirante Cordero); C. Community
Urban agriculture (Neuquén); D. forage production (Cinco Saltos); E. conventional
fruit production (Allen); F. hop production (General Ferndndez Oro); G. organic
fruit production (General Roca); H. conventional fruit production (Centenario); I.
organic fruit production (Cinco Saltos).

Each group prepared a number of reports. Fieldwork No. 1 conceptualized the
agroecosystem, identifying and relating the components and interactions in the assigned PU.
Likewise, they elaborated the energy flux and nutrient cycle of each agroecosystem analyzed.

In Fieldwork No. 2, the group constructed the sustainability indicators with the
producers, workers and technicians, considering the ecological, social and economic
dimensions (Dussi and Flores, 2018).

The approach consisted of two theoretical and practical workshops that were inputs for
further work in the field. For the theoretical component, each group read and analyzed
bibliographic material. Then, in the practical component, the students participated in group
discussions, presentations in plenary sessions and debates based on individual experiences.
Later, in a collaborative way, they made questionnaires which were used in the field.

After the workshops, the students visited the PUs and interviewed different
stakeholders of the assigned farms (producers, agronomists, workers). Among the activities
carried out, the students recorded their observations in field notebooks; soil, water and leaf
analysis; Shannon diversity index; soil compaction; living and education standards of the
workers and producers; access to training courses; job satisfaction and farm profitability.

They elaborated a scale of measurement for the identified indicators and made an
evaluation of the sustainability of the agroecosystem analyzed, proposing at the end,
management alternatives to increase sustainability.

Each group presented a written report that was corrected and analyzed by the teaching
team. They also had to make a 20 min. oral presentation where all the students, faculty
members, guest lecturers, producers, workers and technicians of each PU were present.
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To gain a concrete perspective of what was developed during the course and the impact
of the didactic innovation, the students were asked to answer a questionnaire:

1. Were the objectives stated fulfilled?

2. Was the methodology used during the practical work interesting?

3. Did it generate questions?

4. Did the practical work provide you with tools to understand the concepts of the
subject?

5. Did the knowledge acquired in agroecology allow you to visualize the solution of
problems in the productive system?

6. Was the workshop methodology used useful to meet the objectives of the practical
work?

The responses to each question were: Yes, Partially, or No.

RESULTS AND DISCUSSION

In the oral presentations, the students presented well-founded conclusions, answering
questions and discussions that were generated in the classroom. Lecturers, guest lecturers,
producers, workers and technicians from each PU participated in the oral presentations,
generating a space for discussion, reflection and exchange.

The activities undertaken contributed 50% of the final grade, with two written
examinations comprising the balance. Points evaluated for the written report were: quality of
written reports; depth of the analysis performed; quality and relevance of the bibliography
used, and for the oral presentations, quality and clarity of the presentation, support material
used; time management; individual participation and team performance.

The 14 groups of students managed to build 58 sustainability indicators in the
ecological dimensions, 55 in the social dimension and 39 in the economic dimension. In
addition, students identified the critical points within each PU (Table 1) and based on those,
presented different management proposals for the agroecosystems analyzed.

From the final individual and written survey completed by all the students at the end of
the course during the three years of study (2014, 2015 and 2016), it was observed that 93%
of the students surveyed thought that the objectives stated in the practical work were met
and 89% considered the methodology used to be interesting. Some 88% considered that this
participatory methodology had generated new questions and 96% believed that the practical
work provided them with tools to understand the concepts of the subject. Of the students
surveyed, 91% believed that agroecology, as a discipline, allowed them to visualize the
solution of problems in agricultural production systems from a multidimensional and holistic
perspective. Finally, 86% of the students thought that the workshop methodology used was
useful in meeting the objectives of the practical work.

CONCLUSIONS

Students were able to define the problems of each productive unit, propose and discuss
different hypotheses and propose different management alternatives to improve
sustainability in agroecosystems, based on the critical points detected by the indicators used.

A high degree of student motivation was observed when performing the assigned tasks
since, from the didactic resources used, they managed to interact with the different
stakeholders of the productive system and to solve specific agronomic problems from a
multidimensional and holistic systems-based perspective. They acquired tools to deepen the
dialog of knowledge and horizontal exchange of experiences. The workshops encouraged the
exchange of knowledge of the students among themselves, with producers and the team of
professors.

These agroecological training processes should enable future professionals in the
agricultural sciences to integrate the different dimensions of sustainability and to apply new
solutions to address the climatic, economic and environmental conflicts that are present in
current agro-industrial farming practices.

Finally, the work proposed by the Chair of Agroecology strengthened the links between
the university and external and internal stakeholders.
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